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THE ( ynw p p OP EXEtSUMEHIHL SlAPHTIiOOOGOUS INFECTIOH IB ALBINO MICE 
DURING M7ION OF CEFOAIN FMCTOIBS OF SPMZ FLIGHT 

Prokhorov, V. Ya., V. M. Shilov and FI A. Boman 

One of the current pcoblene of qpaoe biology and medicine is to provide for /82* 
namal living activity of astronauts in qiaoe fli^. Recently the literature has 
provided data evidencing the edverae effect of certain fllg^ factors, in particular 
acceleration and hypokinesia, on ixmunologlced reactivity of the organian (Aldcseye- 
va et al., 19€2| Shilov et al., 1966; Mildiaylovskly et al., 1976). This may lead to 
lessening of the essential resistance of the marcoorganian, the activation of path- /82 
ogenlc and conditionally pathogenic piczoflara and the appearance of diseases. Here I } 

specific theoretical and practical interest is gener a t e d by staphylococcus infection, j 

shich plays an infxsrtant role in the infectious pathology of humans (Vygodchikov, 

1963) . The «dde dissemination of pathogenic stapt^lococd and their high level of 

carrier activity among people may lead to the rise of staphyloooocic infection for , 

astronauts under prolonged space fli^it conditions. In this co nt ent there is great 

timeliness in the stu^ of the offiot of factors, which are active duting ^>aoe 

fli^it, vpon the development and outcome of staphylococcic infecticn. The present 

r epor t presents the results of a study of the influence of some factors of ^moe 

fli^it — aooeleratlcn, l^pokinesla and the combined effect of both — on the course 

of experimantal staphylococcus infection in albino mice. 

The experiments were conducted with 200 mongrel male white mice wei^iing 18-20 g. 

The animals were divided into 4 grorpe. Those of grotp I acted as controls, those of 
gnxp II were subjected to acceleration overload up to 30 G for 15 minutes, grocp III 
were )cept under hypokinetic conditions for 30 days and groip IV, after ^)ending 30 
dayrj in hypokizmsla, were subjected to acceleration overload vp to 30 6 iV^r 15 min- 
utes. This amount of acceleration is possible in ^aoe fli^it anergency situations. 

Transverse acceleration was provided by a centrifuge with a 120 on arm. When 
the overload was increased to 30 G the general condition of the mice after rotation 

*N(inberB in the margin indicate pagination in the foreign text. 
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was serious. Ttie overxhelming nejcrlty presented signs of orientation loss and pa- 
resis of the hlndllniss. By the end of the experiinent the mice had lost on the aver- 
age 1.5-2 g as ocnpared with their Initial weight. 

Acute staphylooooct s infection was induced in the mice by peritoneal adninistra- 

9 5 

tion of a lethal dose (10 * living microbial cell : In a 0.2 ml volune) of the hlghr 
ly vlrjlant st^ihyloooocus strain L-1726 (phage ;,pe 80/81). *nie animals were infec- 
ted following the action of accelerations, hypokinesia and lUcewlse following the 
combined effect of accelerations and hypokinesia. At intervals of 15 minutes, 1 
hour and 3 hours after infection 3 mice from eadi group were decapitated each time, 
their abdominal cavity was opened and a study made of the peritoneal exudate and re- 
nal homogenate. The nunber of live staphylooooci was determined by seeding from se- 
rial dilutions of the material into dishes with saline agar and then counting colony 
growth. A study was made of the phagocytic activity of the neutrophils and macxo>- 
phages in the exudate — phagocyte index and phagocyte count, degree of ocnpleteness 
of phagocytosis (Berman and Slavskaya, 1958) . There was a study of the change in 
content of alpha toxin in the peritoneal exudate and renal homogenate. The method of 
investigation has been given in greater detail in previous reports (Akatov and Pro- 
khorov, 1968) . 

The experiments showed, that intrzperitoneal infection vdth a highly virulent 
strain induced severe stephyloaoccus infection in all the animals. However the re- 
sponse reaction of the ogranian was not the same for mice in various groups. Among 
those of the control group death occurred 5 or 6 hours after infection and included 
in all 10% of the overall number of mice used in the esperiment. For group II death 
began 4-5 hours following infection and involved 48%. In groups III and IV the hi^i- 
est mortality was observed during earlier pi«riods and already 3-3.5 hours after in- /84 
faction 60% of the animals in these groups had died and eifter 6 hours all aninals 
bed died presenting synptoms of marxed intoxication. 

The dynamic indices of aeedability for stapliyloooocl from the abdcminal cavity 
of mice (Fig. 1) were evidenoe of the fact, that,in the case of the mice of the con- 
trol group and group II, ttic had been subjected to acceleration following the origi- 
nal drop in the microbe count (after 15 mintttes) , their number gradually grew and 
continued to do so up to the moment the animals died. Already 15 minutes after in- 
fection the microbe count diminished in the experimental animals that were in hypoki- 
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Fig. 1. Seadlabillty 
of sUqphylcoaocl &an 
abdamimd oavl^ of 
mice. Abacissai.l g 
of the muter of live 
oood; ordinatet tine 
period after Infection. 
1 - oontrol; 2 - ovei> 
loadi 3 - aooelerationy 
4 - oon^liie of factors 
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nenia (group III) and those subjected to the oonbinad ac- 
tion of hypokinesia and aooeleration (group IV) . 

We knos, that a decrease in the nnter of microbes 
that can be eecded front the abdondnal cavity of mice is a 
function notcnly of the de stru c t ion of the ndcrootrg a niaros 
but also of the formation of large microbial aggre ga tes 
with the interplay of the flocculation factor of the sta- 
phylococci and the fibrinogen of the peritoneal exudate 
from the mice (Kapral, 1965, 1966) . St^jhylooooci in the 
center of the aggregates are not aocessible to phagocyto- 
sis; theji' nultiply intensively and esdiibit their toxic 
proper t ies. In our stuc^ the nost intensive farmatlon of 
microbial aggregates in the peritoneal exudate %#as ob- 
served in the mice of groi;ps III and IV vto had been sub- 
ted to hypokinesia and the oonbined action (Fig. 2) [sicl ] . 
Apparently this also explains the drop in sta^^loooocus 
count in the abdominal cavity for animals in the groqie 
referred to. A study of the kidn^ (Fig. 3) showed qra -/85 
dual increase in the ranter of staphylococci continuing 
to the moment of animal death. Here the observation was 
more pronounced seedability of microbes in the kidneys of 
animals in the test groups, particularly those vte had 
been under hypokinesia and the oonbined effect. 


Fig. 3. Seedability of 
st2^3hylooooci from kid- 
neys of mice. Designs- A study of the phagocytic activity of the leukocytes 

tions as in Fig. 1 Tteble) during the periods closely following Infection 

(after 15 minutes) showed intensive staphylococcus phago- 
cytosis for both test animals and control animals (high phagocyte index and phago- 
cyte count) . However in the further course of staphylococcus infection in the test 


mice there was a ooncurrent prono u nced represslcn of the leukocytes phagocytic acti- 
vity. Ihree hours after infection the phagocyte index and phagocyte count in test 
mice was significantly lower than for the control. One noticed a large ramber of 
disintegrated phagocytes and edong with them scattered aocutnula tions of microbes. 
This pointed to the inoonpleteness of phagocytosis. Actuedly, a study of the smears 
taken after cultivation showed, that from the 15 minute point following infection to 
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Key: a. Group of aninals e. Minutes 

b. Phagcx:yte index (in %) f. Hour(s) 

c. Phagocyte csount g. Controls 

d. Tine pericxi following h. Infected after action of cwerload 

infection i. Infieted after period of hypcddnesia 

j. Infected after oonbined influences 



Fig. 4. Dynamics of 
zdpha toxin aociunul- 
aticxi in peritoneal 
exudate of micse. 
Abecissat titer of 
toxin; ozdinatet 
time after infection. 


the moment of animal death the leukcxytes oontedned cxily 
live 8taphyloooc:ci. In the animals of the control group 
who survived there appeared already after 3 hours a tenden- 
cy to (xxpletion of phagocytosis. Phagcxytic activity of 
the macrophages was more prcnounoed than than of the neut- 
rophils. Titration of alpha toxin in the peritoneal exu- 
date (Fig. 4) showed that the amount was greatest in the 
animals subjecn^d to the combined effect (titer 1:128 and 
higher) . No alpha toxin via? found in the )ddney homogenate. 


Ihus, the research showed, that acx:eleration and hy- 
pokinesia aggravated the course of staf^locxxxnis infection. 
Hie most adverse effect cxi the cxxirse and outocme of the 


Designations as in illness was shown by the cxxnbined action, which had led to 

^ pronounced disruption of the functions of the organism. 

Hils is borne out by the development of a more serious kind of illness along with 
severe r^jression of phagocytic activity of the leukocytes and production by the 
st 2 phylooocx;i of a considerable amount of toxin, which led to quick death for the 


aninmls. 
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Oaaclu)»ions 

1. Fift e en minutes aooeleratian with an overload of 30 G and hypokinesia had an 
adverae efftet on the organian and aggravated the oourae of experimental etaphyloooc- 
cue infection in ndoe. 

2. Ihe moet adverse efftet on the oouree and outcome of staphyloooocus illness 
came from the ocnbined effect of hypotcinesis end aoOeleration: the animals showed 
pronounoed depression of phagocytic activity and the formation of a considerable a- 
mount of alpha toodn, which caused their rapid desdae. 
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